Calorimetry and Specific Heat Calculation Worksheet

1. Find the equilibrium temperature if 200.0 grams of cold water at 10.0°C is mixed
with 600.0 grams of warm water at 60.0°C.

2. 350 g of ice at 0.00°C are added to 50.0 g of steam at 140°C. Find Tx.

3. A 600 ml sample of water is at 80.0°C. How many grams of ice at -20.0°C must
be added to bring the temperature down to 5.00°C?

4. An iron skillet weighing 1300. g is heated on a stove to 178.° C. How many joules
have to be removed in order for the skillet to cool to 21.° C? (cFe = 0.449 J/g-°C)



5. When ice melts into liquid water at 0.0° C, it absorbs 0.334 kJ/g. Suppose the
amount of heat needed to melt 38.0 g of ice is absorbed from 0.210 kg of water
contained in a glass, at a temperature of 21.0° C. What is the final temperature of
the water in the glass?

6. A hot, 80.0-g iron spoon (T=95.0 oC) is placed in a coffee cup containing 100.0 g
of water at 20 oC. After the spoon and the water reach thermal equilibrium, what
Is the temperature of the water? Use the following information: (CFe=0.45 J/g K,
Cw=4.184 J/g K).

7. A 400.0 g sample of methanol at 16.00C is mixed with 400.0 g of water at
85.00C. Assuming no heat loss to the surroundings, what is the final temperature
of the mixture? The specific heat of methanol is 2450 J/kgeoC.



8. A 1.0 kg sample of metal with a specific heat of 0.50 KJ/KgC is heated to 100.0C
and then placed in a 50.0 g sample of water at 20.0C. What is the final
temperature of the metal and the water?

9. A2.50 g sample of zinc is heated, then placed in a calorimeter containing 65.0 g
of water. Temperature of water increases from 20.00 °C to 22.50 °C. The specific
heat of zinc is 0.390 J/g°C. What was the initial temperature of the zinc metal
sample? (final temperatures of zinc and water are the same)

10. A 13.5 g sample of gold is heated, then placed in a calorimeter containing 60.0 g
of water. Temperature of water increases from 19.00 °C to 20.00 °C. The specific
heat of gold is 0.130 J/g°C. What was the initial temperature of the gold metal
sample?



11.A 28.4 g sample of aluminum is heated to 39.4 °C, then is placed in a calorimeter
containing 50.0 g of water. Temperature of water increases from 21.00 °C to
23.00 °C. What is the specific heat of aluminum?

12.A 25.0g sample of an alloy was heated to 100 C and dropped into a beaker
containing 90 grams of water at 25.32 C. The temperature of the water rose to a
final temperature of 27.18C. Neglecting heat losses to the room and the heat
capacity of the beaker itself, what is the specific heat of the alloy?

13.Phileas Fogg, the character who went around the world in 80 days, was very fussy
about his bathwater temperature. It had to be exactly 38.0° C. You are his butler,
and one morning while checking his bath temperature, you notice that it’s 42.0°C.
You plan to cool the 100.0 kg of water to the desired temperature by adding an
aluminum-duckie originally at freezer temperature (-24.0°C). Of what mass
should the Al-duckie be? [Specific heat of Al =0.900 J/(g°C); density of water
=1 .00 g/ml]. Assume that no heat is lost to the air.



14. A hot cup of tea is often a beverage of choice in the winter because it warms us
up. The temperature of the tea is 50.0°C and the normal body temperature is
37.2°C. If you drink a cup of tea with a mass of 256.3 grams, how much heat
energy was transferred to your body? Cp of water = 4.184 J/gC°

15.You want to do an experiment to measure the conversion of gravitational potential
energy to Kinetic energy to heat by dropping 2.0 kg of copper off the roof of
LEHS, a height of 14 m. How much will the temperature of the copper increase?

16.Based on your answer to question #5 above, you decide to modify your
experiment by dropping the 2.0kg bag of copper from a height of 2.0m to the floor
multiple times. How many times would you need to drop the copper bag to get a
temperature increase of 2°C?



Heat of Vaporization and Heat of Fusion Worksheet

1. How much heat is required to melt 360 g of solid water? Important constant: Hfus
of water is 334 J/g.

2. How much heat is required to vaporized 24 g of liquid water? Hvap of water is
2257 Jlg.

3. For a 500g block of lead (Pb) to melt, how much energy is needed? Hfus of lead is
23 J/g.

4. Mercury is a metal that is a liquid at room temperature. In order to solidify 7.5g of
it, how much energy needs to be removed? Hfus of Hg is 11.3 J/g. 5. What is the
heat of vaporization of ammonia (NH3) if 0.15 g of it requires 206.5 J for
evaporation?

5. Ethanol (C2H50H) very easily changes from a liquid to a gas. If 29.34g of
ethanol uses 32.23J of energy what would its Hvap be?



. Iron is the heaviest metal vaporized in the sun. Its Hvap is 6071.43 J/g. How How
much heat is needed to turn (keep) 0.5 kilograms of iron into a gas?

. In order for 5g liquid Hydrogen to become a solid, 12J of energy must be
removed. What is the Hfus for the element, Hydrogen?

. 112083 Joules are used to melt 5.26 grams of aluminum, what is the heat of fusion
of aluminum?

. What is the mass of a sample of Nickel, which completely melts after 3120 J of
heat? (AHfus of nickel is 298 J/g)



